Increased dosage of Runx1/AML1 acts as a positive modulator of myeloid leukemogenesis in BXH2 mice.
The RUNX1/AML1 gene on chromosome 21 is most frequently inactivated in human leukemias. In addition, an increased dose of RUNX1 is suggested as a basis for several kinds of leukemias. Amplifications of chromosome 21 or the RUNX1 gene are shown to be associated with leukemias with lymphoid lineage, whereas its involvement in myeloid lineage remains unclear. In this study, we generated GATA-1 promoter-driven Runx1 transgenic (Tg) mice, which showed a transient mild increase of megakaryocyte marker-positive myeloid cells but no spontaneous leukemia. These mice were then crossed with BXH2 mice, which have a replication-competent retrovirus in the mouse and develop myeloid leukemia due to insertional mutagenesis by random integration of the virus. Overexpressed Runx1 transgene in BXH2 mice resulted in shortening of the latency of leukemia with increased frequency of megakaryoblastic leukemia, suggesting that increased Runx1 dosage is leukemogenic in myeloid lineage. Identifications of retroviral integration sites revealed the genetic alterations that may cooperate with Runx1 overdose in myeloid leukemogenesis. This mouse model may be useful for analysing the pathogenesis of myeloid leukemias with RUNX1 overdose, especially to examine whether an extra-copy of RUNX1 by trisomy 21 is causally related to Down's syndrome-related acute megakaryoblastic leukemia (DS-AMKL).